Summary. The testicular capillary blood flow of three seasonally breeding mammals has been measured, using the radioactive inert gas clearance technique at approximately monthly intervals throughout the year. Mean blood-flow values\m=+-\S.E.M. (ml/min/100 g) recorded in seven dormice were minimal (18\ m=. \ 3\ m=+-\ 1\ m=. \ 2) from December to February and maximal (41\ m=. \ 6\ m=+-\ 1\ m=. \ 7) in June; in eight ferrets, they were minimal (21\ m=. \ 3\ m=+-\ 1\ m=. \ 5) in July and maximal (35\ m=. \ 2\ m=+-\ 2\ m=. \ 1) from January to March; in thirteen foxes, they were minimal (21\ m=. \ 3\ m=+-\ 2\ m=. \ 1) from May to September and maximal (68\ m=. \ 3\ m=+-\ 3\ m=. \ 6) in January. The seasonal patterns of testicular capillary blood flow vary greatly between species: they are more obvious in the fox and dormouse. In these two species, the seasonal morphological modifications of the testes are more important. The testicular capillary blood flow is maximal when the testes are in an active state and minimal during the inactive period.
INTRODUCTION
The development of the germinal epithelium is accompanied by changes in the pattern of the microcirculation of the rat testis (Kormano, 1967) . As the initia¬ tion of spermatogenesis is under pituitary control, it has been suggested that 'the vascular growth may be under the control of gonadotrophins or other anterior pituitary hormones' (Waites & Setchell, 1969; Setchell, 1970) . Nevertheless, it is generally agreed that gonadotrophins have no immediate effect on the total venous blood flow through the testes of dogs, rams, boars and stallions (Lindner, 1961; Eik Nes, 1964) or on the testicular capillary blood flow of rams (Setchell, 1970) .
In the present study, changes in the testicular capillary blood flow were de¬ termined in wild mammals in which seasonal changes in the testes are under the control of pituitary hormones. Hyman (1960) and to be sure that this method was reproducible, the labelled compound was introduced into a relatively avascular area of the testis and it was imperative that the arrangements of the tissue and the counting system were held constant.
In all cases, second order exponential curves were obtained, indicative of the existence of two compartments. In the rat, it has been proved that testicular blood flow is given by the first fast component of clearance curves and that the second slow component belongs to the epididymal fats (Joffre & Joffre, 1971) . In wild mammals, a procedure of compartment analysis made it possible to determine the mass and anatomical nature of each compartment (Joffre, 1971) . It was usually possible to link the first fast component of their clearance curves to the testicular capillary blood flow.
Radioactivity in the testis was plotted against time on semi-logarithmic graph paper. The half time of this disappearance is related to flow by the formula of Kety (1951): F=^i.l00 229 where F is the flow in ml/min/100 g; is the partition coefficient of xenon be¬ tween tissue and blood, equal to 0-82 for the testis (Fritjofsson, Persson & Pettersson, 1969) Hainard (1962) .
Ferret
In this species, changes in blood flow during the seasonal breeding cycle were less obvious than in the dormouse. In July, the blood flow was at its minimum (21-3+1-5 ml/min/100 g) and progressively increased to reach the maximum value which was maintained relatively constant between January and March (35-2+1-2 ml/min/100 g).
Seasonal changes in the size of testes were not very obvious during this cycle. Histological examination of these organs showed that there was no spermatogenesis in October. In December, a resurgence in spermatogenesis began and in January, the seminiferous tubules contained spermatozoa in large numbers until May. In June, spermatogenesis was again in regression and the majority of testes contained few spermatozoa. Interstitial cells were larger in January and smaller in October. These seasonal changes are comparable to those observed by Allanson (1932) and Asdell (1965) .
Fox
For this species, variations in blood flow during the cycle were the most obvious. A rapid increase in the testicular blood flow was observed from October with an important peak occurring in January (68-3 + 3-5 ml/min/ (Setchell, 1970) . In the present study, it was impossible to use the second technique because only one estimate could be made on one animal; this procedure was incompatible with regular measurements of blood flow in the same animal and with the few wild animals caught in a year. Moreover, the use of the inert gas clearance technique, with the administration of the tracer substance in the spermatic artery, was difficult in these three species since it required the pro¬ longed maintenance of a polyethylene catheter in a very small artery. The radioactive inert gas clearance technique with injection of the isotope into the testicular parenchyma was the only practical method available. This technique, previously used in the rat, rabbit, sheep (Blombery, 1967) , dog (Wax & Peter¬ son, 1967) and man (Fritjofsson et al., 1969) has been tested here in the rat and it gave the same blood-flow values as other techniques (Joffre & Joffre, 1971) .
Testicular capillary blood flow was minimal when the testes were in an in¬ active state. Blood-flow values obtained during this period in the dormouse (18-3+1-2 ml/min/100 g), ferret (21-3+1-5 ml/min/100 g) and fox (21-3 + 2-1 ml/min/100 g) were similar to those reported for the rat, rabbit and dog (Setchell, 1970) . Within each of these three species, some differences occurred in the testicular volume, but the minimal blood-flow values were similar. For the same species, the groups of animals were heterogeneous. Nevertheless, only slight variations in capillary blood flow were observed. On the other hand, maximal blood-flow values were much higher than those observed for the rat, rabbit and dog. Text- figure 1 shows that the values in the dormouse (41-6+ 1-7 ml/min/100 g), and particularly in the fox (68-3 + 3-6 ml/min/100 g), were markedly higher than those attained in the ferret (35-2+ 2T ml/min/100 g). They were obtained during the full seasonal breeding period when both the seminiferous tubules and the interstitial gland are seen histologically to be highly active. The seasonal pattern of testicular capillary blood flow varied greatly between species (Text- fig. 1 ). For the fox and dormouse, the peak was rapidly reached but was followed by a rapid fall to low values. In both species, Setchell, 1970, p. 141) in the gander. According to Haddy & Scott (1968) , the capillary blood flow and the level of cellular metabolism are closely related. In seasonally breeding mammals, testicular metabolism during the inactive period is different from that observed during the period of testicular activity. It is, therefore, possible to assume that changes in the blood flow are only linked to changes in the cellular metabolism of the testes which are under hormonal control. Moreover, our results can be compared to those obtained by Setchell, Waites & Lindner (1965) in the ram: after a long period of undernutrition, the total blood flow, in unit weight of testes and epididymides, is lower than in control rams. This decrease was accompanied by a decrease in the weight of testes and by a severe impairment of both the endocrine and spermatogenic functions of the testis. Although this
